HESET ARTIFICIAL INTELLIGENCE

AN AEDPF EFFDRT uEu-P

Materials|

John Cuneyt Dokeman Access to the internet with computer or
Margaret Novack chromebook
Pam Williams Account registration with Scratch

Paper or Spreadsheet
SUBJECT/GRADE LEVEL

Computer Science
High School 9-12

STANDARDS

AP Computer Science Principles (College Board)

1.B Determine and design an appropriate method or approach to achieve the purpose.
3.A Generalize data sources through variables.
3.B Use abstraction to manage complexity in a program.
3.C Explain how abstraction manages complexity.
5.B Explain how knowledge can be generated from data.
5.C Describe the impact of a computing innovation.

Next Generation Science Standards
HS-ETS1 Analyze a major global challenge to specify qualitative and quantitative criteria and
constraints for solutions that account for societal needs and wants.
HS-ETS1-2 Design a solution to a complex real-world problem by breaking it down into smaller,
more manageable problems that can be solved through engineering.
HS-ETS1-3 Evaluate a solution to a complex real-world problem based on prioritized criteria and
trade-offs that account for a range of constraints, including cost, safety, reliability, and
aesthetics as well as possible social, cultural, and environmental impacts

Mathematics Standards | Common Core State Standards
CCSS.Math.Content.HSN.Q.A.2 Define appropriate quantities for the purpose of descriptive
modeling.

CCSS.Math.Content.HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on
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measurement when reporting quantities.

CCSS.Math.Content.HSS.ID.A.3 Interpret differences in shape, center, and spread in the context
of the data sets, accounting for possible effects of extreme data points (outliers).
CCSS.Math.Content.HSS.ID.B.6.a Fit a function to the data; use functions fitted to data to solve
problems in the context of the data. Use given functions or choose a function suggested by the
context. Emphasize linear, quadratic, and exponential models.

English Language Arts Standards | Common Core State
CCSS.ELA-Literacy.RST.9-10.7 Translate quantitative or technical information expressed in words
in a text into visual form (e.g., a table or chart) and translate information expressed visually or
mathematically (e.g., in an equation) into words.

CCSS.ELA-Literacy.RST.9-10.9 Compare and contrast findings presented in a text to those from
other sources (including their own experiments), noting when the findings support or contradict
previous explanations or accounts.

CCSS.ELA-Literacy.RST.11-12.5 Analyze how the text structures information or ideas into
categories or hierarchies, demonstrating understanding of the information or ideas.

LESSON OBJECTIVE(S)

Students will use hierarchical algorithms to create a basic neural net that will simulate personality, a
chatterbox, for an artificial intelligence platform.

CAREER CONNECTION(S)

Mentor Background: David Slaybeck- Computer Engineering. Working to develop Al algorithms that are
able to combine simple actions into complex skills and reuse them across different tasks.

STEM Careers: Computer Systems Analyst, Software Developer, Web Developer, Computer Science, Data
Science

ENGAGEMENT

Classroom Virtual
Teacher Actions: Teacher Actions:
Teacher introduces the concept of machine Teacher introduces the concept of machine
learning and artificial intelligence. learning and artificial intelligence.
https://voutu.be/ALO RNSRE40 https://voutu.be/ALO RNSRE40
Crop or end video at 12:10 Crop or end video at 12:10
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Alternative links:

https://edpuzzle.com/media/5f131271ad70c93f1

Alternative links:

https://edpuzzle.com/media/5f131271ad70c93f1

2fa7283

https://edpuzzle.com/media/5f18b00825a7593f1
6d79f62

Teacher guides discussion

Student Actions:

Students provide examples of artificial
intelligence used in their own lives. Students
discuss what they think are important
considerations when designing an artificial
intelligence application. Teacher writes these
considerations as a list on the board.

Alternative Guided discussion:

When choosing a best friend, what are some
important characteristics of a best friend?

Rank the characteristics in order of importance.

Provide weights for the characteristics as a
percentage (range 0.01 to 0.99).

Discuss whether a percentage weight is
sufficient, or some other method would be best
in determining whether someone is best friend
material.

A lotus diagram may also be used for this activity.

2fa7283

https://edpuzzle.com/media/5f18b00825a7593f1
6d79f62

Student Actions:

Students upload a FlipGrid about examples of
artificial intelligence used in their own lives.
Students also discuss what they think are
important considerations when designing an
artificial intelligence application in a FlipGrid.

Alternative:

Student FlipGrid is created to discuss the
important characteristics of a best friend.

Rank the characteristics in order of importance.

Provide weights for the characteristics as a
percentage (range 0.01 to 0.99).

Discuss whether a percentage weight is
sufficient, or some other method would be best
in determining whether someone is best friend
material.

A lotus diagram may also be used for this activity.

EXPLORATION

Classroom

Virtual

Teacher Actions:
Show a typical customer service chatbot - perhaps

from an ISP support link.

Or
Tell a story about a customer service issue where

Teacher Actions:
Show a typical customer service chatbot - perhaps

from an ISP support link.
Or

Provide a script from an automated voice
response system.
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you finally get so frustrated because you know
you are not working with a human.

Ask students to complete a turn and talk activity
around these two questions:

1. How can you expose a chatterbot as a
program or non-human?

2. What ways could you make the chatterbot
seem more human-like?

After the turn and talk, ask students to converse
with two chatterbots, Eliza and Cleverbot.
Students will then reflect on their experiences
with each chatterbot. How were they different?
How were they similar?

Alternative:

Establish a teacher account on code.org (free)
Create a class with the Al-Oceans lesson.
Enroll students

Review code.org lesson plan. Make any
adjustments as necessary.

There is no need for chatbot introduction for this
alternative.

Student Actions:

Turn and talk to a shoulder partner about the
following questions:

1. How can you expose a chatterbot as a
program or non-human?

2. What ways could you make the chatterbot
seem more human-like?

3. After chatting with Eliza and Cleverbot,
how were they different? What similarities
did they have?

Alternative:

Students complete Al for Oceans based on the
lesson plan provided by code.org. (Materials are
free for registered users, but may not be

Ask students to complete an online discussion
activity around these two questions:

1. How can you expose a chatterbot as a
program or non-human?

2. What ways could you make the chatterbot
seem more human-like?

After the turn and talk, ask students to converse
with two chatterbots, Eliza and Cleverbot.
Students will then reflect on their experiences
with each chatterbot. How were they different?
How were they similar?

Alternative:

Establish a teacher account on code.org (free)
Create a class with the Al-Oceans lesson.
Enroll students

Review code.org lesson plan. Make any
adjustments as necessary.

There is no need for chatbot introduction for this
alternative.

Student Actions:

Students post responses in LMS discussion or
other forum. Students must respond to at least
two posts.

1. How can you expose a chatterbot as a
program or non-human?

2. What ways could you make the chatterbot
seem more human-like?

3. After chatting with Eliza and Cleverbot,
how were they different? What similarities
did they have?

Alternative:

Students complete Al for Oceans based on the
lesson plan provided by code.org. (Materials are
free for registered users, but may not be
published in this AEOP lesson plan. Links are only
available to registered users.)
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published in this AEOP lesson plan. Links are only
available to registered users.)

EXPLANATION

Classroom

Virtual

Teacher Actions:
Teacher will explain that Al personalities can

respond to questions In this First practice,
students will develop a “chatterbot”personality.
Then, they will create questions that can fit into
various buckets such as; memory-dependent
language, questions about thought or feelings,
computational questions, or questions that ask
for reasoning (Why?)

Explain various types of artificial intelligence;
strong Al and weak Al.

Strong Al - machines can think and carry out tasks
on their own; similar to humans.

Weak Al - machines cannot work on their own and
rely on human input; simulate human behavior

What are examples of both?
Alternative:

Make adjustments as needed to the handout
reviewing the type of data necessary to
determine if an image contains the hand gesture
for rock, paper, or scissors.

Answers:

The type of data needed for this kind of activity
would be image data. The image data can be
collected from online photos, camera images, or
any other digital picture source. The number of
data points required for adequate training is
variable, depending on the amount of accuracy

Teacher Actions:
Teacher will explain that Al personalities can

respond to questions In this first practice,
students will develop a “chatterbot”personality.
Then, they will create questions that can fit into
various buckets such as; memory-dependent
language, questions about thought or feelings,
computational questions, or questions that ask
for reasoning (Why?)

Explain various types of artificial intelligence;
strong Al and weak Al.

Strong Al - machines can think and carry out tasks
on their own; similar to humans.

Weak Al - machines cannot work on their own and
rely on human input; simulate human behavior

What are examples of both?
Alternative:

Convert the handout reviewing the type of data
necessary to determine if an image contains the
hand gesture for rock, paper, or scissors to an
appropriate format for your online learning
environment.

Answers:

The type of data needed for this kind of activity
would be image data. The image data can be
collected from online photos, camera images, or
any other digital picture source. The number of
data points required for adequate training is
variable, depending on the amount of accuracy

5 | Exploring Al

f gOAEOP W @ USAEOP

usaeop.com/program/reset



https://docs.google.com/document/d/1oNKNd-tOjjC1vFeozPVn3laF8BkueA9s/edit?usp=drive_link&ouid=115759295308055228180&rtpof=true&sd=true
https://docs.google.com/document/d/1oNKNd-tOjjC1vFeozPVn3laF8BkueA9s/edit?usp=drive_link&ouid=115759295308055228180&rtpof=true&sd=true
https://www.facebook.com/goAEOP
https://twitter.com/usaeop
https://www.instagram.com/usaeop/
http://usaeop.com/program/reset

desired. With fewer data points, the model will
be less accurate.

PowerPoint Support Vocabulary

Student Actions:
Students are creating questions and sorting them

into one of the four categories. This is best done
in a table or spreadsheet.

Examples:
Reasoning: Why is the dog barking?
Computation: What is the product of 13 and 6?

Feelings/Thought: Are you happy when you
exercise?

Memory-dependent: Have you traveled to
Miami? Do you like to visit there?

Strong Al - Humanoids, R2D2 (All Science Fiction)
Weak Al - Siri, Self driving cars, Roomba

uick Vocabular arch:
Neural net
Convolutional Neural network
Feed Forward Structure
Algorithm

Abstraction

desired. With fewer data points, the model will
be less accurate.

PowerPoint Support Vocabulary

Student Actions:
Students are creating questions and sorting them

into one of the four categories. This is best done
in a table or spreadsheet.

Examples:
Reasoning: Why is the dog barking?
Computation: What is the product of 13 and 6?

Feelings/Thought: Are you happy when you
exercise?

Memory-dependent: Have you traveled to
Miami? Do you like to visit there?

Strong Al - Humanoids, R2D2 (All Science Fiction)
Weak Al - Siri, Self driving cars, Roomba

Quick Vocabulary Search:

Neural net

Convolutional Neural network
Feed Forward Structure
Algorithm

Abstraction

ELABORATION

Classroom

Virtual
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Teacher Actions:
A chatbot is a program that allows for

communication with the computer. We are going to
create a chatbot using Scratch. In scratch we will
need to add many lists and operators. The most
important block will be the “ask” block. The ask
block must be used to enter a message. The program
will then break the message into words, looking for
specific words. If the message contains specific
words, the chatbot can respond. To break the answer
apart, the letters must be added to a list until the
space is reached, then create a new item in the list
and continue adding the letters, creating words.

The only list for this project is “words”. The two
variables for this project are “letter #” and “pick”.

Alternative:

Familiarize yourself with the
teachablemachine.withgoogle.com web site.
Understand how the Image Project interface works.

Adjust the student handout as necessary to meet

your needs.
Student Actions:
1. Openanew scratch program.
2. Go to “create avariable” to create the
variables “letter #"” and “pick”.
3. Goto “create a list” and create the list
“words”.
4. Replicate the example code below:

Teacher Actions:
A chatbot is a program that allows for

communication with the computer. We are
going to create a chatbot using Scratch. In
scratch we will need to add many lists and
operators. The most important block will be
the “ask” block. The ask block must be used to
enter a message. The program will then break
the message into words, looking For specific
words. If the message contains specific words,
the chatbot can respond. To break the answer
apart, the letters must be added to a list until
the space is reached, then create a new item in
the list and continue adding the letters,
creating words.

The only list for this project is “words”. The
two variables for this project are “letter #"
and “pick”.

Alternative:

Familiarize yourself with the
teachablemachine.withgoogle.com web site.

Understand how the Image Project interface
works.

Adapt the student handout to your online
model.

Student Actions:
1. Open a new scratch program.

2. Goto “create avariable” to create the
variables “letter #” and “pick”.

3. Goto “create a list” and create the list
“words”.

4. Replicate the example code below:
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If a response with “like” is included the bot will
respond | like that too! Or, Really? | don’t like that
too much. The pick variable is used to allow the bot
to respond to more than one message. Test it out!

Extended Activity.

What other scripts can you include to allow the bot
to respond to more questions? What lists do you
need to include? What responses do you need to
include?
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U Rty 7 1 oon ke that oo mocn. a sannos

If a response with “like” is included the bot will
respond I like that too! Or, Really? | don’t like
that too much. The pick variable is used to
allow the bot to respond to more than one
message. Test it out!

Extended Activity.

What other scripts can you include to allow
the bot to respond to more questions? What
lists do you need to include? What responses
do you need to include?
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EVALUATION

Classroom

Virtual

Teacher Actions:
Students are given an exit ticket/quiz based on

this lesson. GooAl gle Form.

1. What are some common examples of deep
learning currently available in the modern
world? Provide at least three examples.

2. The architecture of a neural network is
broken down into smaller and smaller
components. The smallest decision
making component is called a

3. Inaneural network, explain what is meant
by a feed Forward structure?

4. In a convolutional neural network(CNN),
what is a convolution?

5. How does the chatbot in your scratch
project respond to users? What variables
did you include?

6. How much data do you need to accurately
train a neural network? Explain your
reasoning.

7. Which famous people and quotes did you
select as test data for your trained
project? How well were the famous
people categorized based on the quotes?
Explain. (You should have at least 5 test
subjects)

Student Actions:
Students are taking the assessment.

Teacher Actions:
Students are given an exit ticket/quiz based on

this lesson. GooAl gle Form.

1. What are some common examples of deep
learning currently available in the modern
world? Provide at least three examples.

2. The architecture of a neural network is
broken down into smaller and smaller
components. The smallest decision
making component is called a

3. Inaneural network, explain what is meant
by a feed Forward structure?

4. In a convolutional neural network(CNN),
what is a convolution?

5. How does the chatbot in your scratch
project respond to users? What variables
did you include?

6. How much data do you need to accurately
train a neural network? Explain your
reasoning.

7. Which famous people and quotes did you
select as test data for your trained
project? How well were the famous
people categorized based on the quotes?
Explain. (You should have at least 5 test
subjects)

Student Actions:
Students are taking the assessment.
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REFERENCES

Scratch - Creating a Chatbot
Sample Scratch Lesson

How Machine Learning is Fighting Cancer

Code.org - Al-Oceans
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